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SWMARY 

A water quality study was conducted in an area of the Toronto 
waterfront between the Toronto Island and R. C. Harris water 
filtration plant intakes (Figure 1) from March 8 to November 13, 
1981. It was found that short-term effects (as indicated through 
water quality sampling) of dredging at the Keating Channel, and 
dredged spoil disposal and lakefilling at the Headland (Leslie St. 
Spit) were localized and did not lead to any adverse effects on 
Toronto waterfront water quality or drinking water supplies. 



1. Effects of Dredging on Water Quality 

Dredging did not elevate concentrations of nutrients, bacteria, 
heavy metals, organochlorine pesticides or PCBs in the water 
adjacent to the dredging activity to above those concentrations 
found upstream in the Don River (removed from the influence of 
dredging activity). However, seme local elevation may have resulted 
from resuspension of contaminated Don River sediment. 

Dredging did result in a slight increase in turbidity and suspended 
solid levels in the iimiediate vicinity of the dredge with a mean 
turbidity of 9.2 FTU compared to 7.2 FTU at the upstream station in 
the Don River (see Table 2). Mean suspended solid levels for the 
dredge site and Don River stations were 29.3 mg/L and 23.2 mg/L 
respectively with an Inner Harbour median of 3.0 mg/L (Figure 1 and 
Table 3). 
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2. Effects of Dredged Spoils Disposal and Lake-filling on Water 
Quality 

The proximity of the dredged spoil disposal and lakefilling sites 
may have resulted in sane mixing of turbidity plumes from the two 
sources. However, the relatively low turbidity and suspended solids 
levels at the mouth of the dredged spoils disposal basin (figure 1) 
(i.e. mean turbidity of 2.6 FTU, mean suspended solids 5.0 mg/L) and 
airphoto information suggest that the effect of dredged spoils 
disposal on turbidity and suspended solid levels was generally 
confined to the first dredgeate embayment located at the r^adland 
where the actual disposal took place. Photographic evidence 
suggests that turbidity in the second Headland embaynent resulted 
from resuspension of lakefill material in addition to any limited 
introduction of dredged spoil material from the first embayment. 
There was no indication that the dredged spoils disposal resulted in 
significant introduction of nutrients, bacteria, heavy metals, 
organochl ori ne pesticides or PCBs to the adjacent waters. 

Turbidity at the mouth of the Headland disposal basin, coupled with 
the higher levels resulting from Headland construction {using 
trucked lakefill) contributed to plumes of elevated turbidity which 
extended up to approximately 1.5 km under high wind (greater than 20 
km/hr) conditions. Near surface (1.5 m) turbidity levels of 10 
FTU's or greater were common in the immediate vicinity of the active 
lakefill site and were surpassed in magnitude only by levels 
measured at the dredge site. Suspended solid concentrations in the 
vicinity of the active lakefill site ranged from less than 1 mg/L to 
88 mg/L with a median of 9.0 mg/L, well below the 80 mg/L level 
considered unlikely to support good freshwater fisheries (Ontario 
Ministry of the Environment 1979). 
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The 1 akef i 11 ing activity contributed to virtually no increases in 
nutrient or bacteria levels. Although PCBs and certain 
organochlorine pesticides were detected occasionally {typically in 1 
of 30 to 35 samples) in the vicinity of the 1 akef ill site and near 
the Main STP outfall, the frequency of detection and concentrations 
were too low to establish lakefilling as the cause of such 
occurences. The detection of heavy metals near the 1 akef i 1 1 site 
could not be attributed directly to construction of the Headland 
since they were detected at similar frequencies and levels over the 
entire study area. 

3. Quality of Drinking Water Supplies 

Sampling of untreated water at the R.C. Harris filtration plant was 
undertaken during the spring only (March 8 to May 20) and provided 
no evidence that dredging or lakefilling related activities had any 
adverse effect on drinking water supplies. Values for those 
parameters analyzed did not exceed the proposed revised Ontario 
Drinking Water Objectives. Comparison of the untreated water with 
the Provincial Water Quality Objectives for the protection of 
aquatic life and recreation (Ontario Ministry of the Environment 
1978), as a means of assessing effects on beneficial uses other than 
drinking water, revealed one exceed ance in twenty- four samples for 
phenolics (2 ug/L), copper (6 ug/L), and PCBs (50 ng/L). 

Although in-plant sampling was discontinued throughout the fall and 
sunnier, in-lake sampling over the intakes for the Island and R.C. 
Harris filtration plants indicated that nutrient, bacteria, 
turbidity, and suspended solid levels at these locations were the 
lowest in the study area. With the exception of hexachloro benzene 
(HCB) and isomers of hexachlorocyclohexane (BHC), no PCBs and 
organochlorine pesticides were detected at the these stations. 
Heavy metals, HCB, and BHC were detected at these lake stations at 
frequencies and levels characteristic of the Lake Ontario background 
(Great Lakes Water Quality Board 1977). There were no exceedances 
of the proposed revised Ontario Drinking Water Objectives. 
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1982 PROGRAMS 

The following surveillance programs were initiated during 1982 to 
follow through from the 1981 surveys. They were designed to monitor 
drinking water supplies and nearshore water quality during "worst 
case" conditions (i.e. thermal bar, high precipitation, high wind) 
and to assess waterfront sediment quality. 

1. Filtration Plants Survey (May 1982) 

The formation of a nearshore thermal bar during the spring tends 
to prevent the offshore dispersion of discharges to th° lake. 
Sampling of raw and finished water was conducted throughout May 
at the R.L. Clark, Island, R.C. Harris, and Easterly filtration 
plants during offshore movement of the thermal bar to assess the 
effects on drinking water quality. Sampling at the Island and 
R.C. Harris plants after a severe storm was also undertaken 
during this survey. 

2. Ashbridges Bay Survey (June 1982) 

This survey was undertaken to assess the relative effects of 
effluents from the Main Toronto Sewage Treatment Plant (STP), 
storm sewers, and combined sewer overflows discharging into 
Ashbridges Bay. Emphasis was placed on determining the areal 
extent of plumes associated with these discharges and 
quantifying the relative loadings of various contaminants into 
the area during wet and dry conditions. 
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3. Toronto Waterfront Dredging and Lake-filling Plume Studies 
(Fall 1982) 

This program, which commenced in September 1982, was designed to 
determine the extent of turbidity plumes associated with 
dredging at the mouth of the Keating Channel, and dredged spoil 
disposal and lakefilling at the Headland, and to assess the 
status of contaminants within the plumes under "worst case" 
conditions. The study involved aerial inspection of turbidity 
plumes followed by water quality sampling for bacteria, 
nutrients, metals and organic trace contaminants. Limited 
sampling of suspended solids within each plume was undertaken, 
as well as the collection of similar in-plant samples at the 
Island (while in operation) and R.C. Harris filtration plants, 
and the Main Toronto STP. Water quality samples were also taken 
in the Don River, the Inner Harbour, and in the open lake near 
the R.C. Harris and Island filtration plant intakes. 

4. Toronto Waterfront Sediment Survey (September 1982) 

This program was designed to investigate and document the 
Toronto nearshore sediment quality over an area from Highland 
Creek to Etobicoke Creek (excluding the Toronto Inner Harbour). 
Increased emphasis has been placed on sediment quality analysis 
as contaminant concentrations in sediment are generally greater 
than in water (i.e. more readily detectable), and as the 
transport of contaminated sediment has the potential to result 
in long-term distribution of contaminants. 

Sampling was designed to assess the movement of sediment from 
the Headland as the result of lakefilling operations and to 
determine locations within the study area where fine-grained 
sediments have accumulated. The survey will also provide 
insight into long term sediment movement within the nearshore 
zone of the Toronto waterfront. 
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5. Nearshore Dispersion of Multiple Inputs 

An ongoing assessment is under way to define the movement of 
contaminants within the nearshore zone of the Toronto Waterfront 
from such potential sources as rivers (Mimico Creek, Humber 
River, Don River J, sewage treatment plants (Humber STP, Toronto 
Main STP), storm sewers, combined sewer overflows, dredged spoil 
disposal (Headland embayment), and lakefilling activity 
(Headland construction). 
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I INTRODUCTION 

In 1981, the Great Lakes Section of the Ontario Ministry of the 
Environment (MOE) continued its study of the Toronto waterfront 
aimed at assessing the water quality impacts of (a) dredging the Don 
River mouth and the Keating Channel; (b) disposal of dredged spoils 
into a semi -confined embayment located at the Headland; and (c) 
lakef illing at the Headland using fill from excavation sites (a more 
detailed discussion of these activities is presented in Section III 
of this report). 

This study was designed primarily to assess the short-term effects 
of these activities on water quality through comparison with the 
Ontario Ministry of the Environment's (MOE's) Provincial Water 
Quality Objectives (PWQO) for the protection of aquatic life and 
recreation (MOE 1978). Water quality samples collected over the 
Island and R.C. Harris filtration plant intakes were also compared 
to the proposed revised Ontario Drinking Water Objectives as a means 
of highlighting potential direct impacts on water supply. Although 
direct comparison with the proposed revised DWO has been made it is 
important to note that water which meets the PWQO will meet criteria 
for other beneficial uses, including drinking water supply, for all 
parameters investigated in this study. 

The scope of this survey was restricted to: 

1) investigating the contribution of turbidity, heavy metals, 
organochlorine compounds and associated parameters from 
dredging, dredged spoils disposal and lakef illing; 

2) comparing contaminant levels near potential sources with 
levels along the rest of the waterfront; 
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3) limited monitoring of the "raw" water at the R.C. Harris 
filtration plant; 

4) investigating the area! extent of turbidity plumes by means 
of aerial surveillance and secchi depth transects. 

The information presented and discussed in this report, which 
updates information presented in previous publications (Griffiths 
1980, Griffiths and Winiecki 1981), was collected over the period 
March 8 to November 13, 1981. A complete data set of all water 
quality results generated by this study is presented in A; pendix A. 
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II DESCRIPTION OF THE STUDY AREA AND SURVEY DESIGN 
Study Area 

The area under study extends from the Toronto Island filtration 
plant intake in the west to the R.C. Harris filtration plant intake 
in the east and encompasses the Toronto Inner and Outer Harbours and 
an area off the Headland (Fig. 1). 

The Toronto Inner Harbour receives discharge from the Don River and 
a number of storm and combined sewer overflows. The only direct 
input to the Toronto Outer Harbour is the cooling water discharge 
from the R.L. Hearn generating station which draws cooling water 
from the Inner Harbour. Water exchange between the Inner Harbour 
and Outer Harbour/Lake Ontario takes place through the eastern and 
western gaps and via the water discharge from the generating 
station. A net inflow of water to the harbour normally occurs 
through the western gap and a net outflow through the eastern gap 
and the R.L. Hearn generating station. The Toronto Main sewage 
treatment plant (STP) discharge represents a major input to Lake 

Ontario in the area northeast of the Headland with an average annual 

3 -1 
discharge of approximately 10 m s compared to approximately 5 

3-1 
m s for the Don River. 

Survey Design 

The scope of the 1981 survey was expanded from that of the previous 
year to include a more comprehensive assessment of water quality in 
plumes generated by the dredging, dredged spoils disposal and 
lakefilling activities. This was accomplished by a) increasing the 
number of samples obtained at each station b) analyzing for a more 
extensive set of organic trace contaminants, and c) introducing 
aerial surveillance. 
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Two elements of the 1980 study plan were deleted. First, the 1981 
study plan eliminated in-plant summer and fall raw and finished 
water monitoring at the nearby water filtration plants (although 
spring sampling of raw water was completed). This decision was 
based on the results of the 1980 study which found no evidence to 
suggest that dredging, dredged spoil disposal or lakefilling 
activities affected the quality of drinking water at these plants. 
Second, sampling of trucked fill was suspended since it was the 
focus of a separate study (Environment Canada/MOE 1982), and 
dredgeate sampling was discontinued because an adequate set of 
recent data was available (MOE 1980, Golder Associates 1980). 



Water Quality 

Prior to lake monitoring by vessel, indirect lake sampling was 
carried out through the R.C. Harris water intake. Raw water 
sampling at the R.C. Harris filtration plant was undertaken from 
March 8 to May 20, 1981 at which time conventional in-lake 
monitoring was initiated. Since results of this early spring intake 
sampling program supported the 1980 surveillance results and showed 
no grounds for concern, the intake monitoring program was not 
continued through the sunmer and fall. All effort was then directed 
to in-lake monitoring. 

Sixteen stations were monitored as follows (Figure 1): 

Don River/Keating Channel: 

- 2020 (500m upstream from the Lakeshore) 

- 1375 (Cherry St. bridge) 

- 2017 (moveable station at dredge site) 

Inner and Outer Harbour; 

- 2026,2027,2028 (near mouth of Keating Channel) 

- 1364 (historical Inner Harbour background) 

- 2019 (Eastern Gap) 

- 202 (historical Outer Harbour background) 
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Headland: 

- 1989 (scow dumping site) 

- 1984,2018 (1st and 2nd embaynent gaps) 

- 1987 (moveable station at active lakefilling site) 

Lake Ontario Nearshore: 

- 1536 (over Island filtration plant intake) 

- 1419 (over Main STP outfall) 

- 2029 (over R.C. Harris filtration plant intake) 



Intensive water quality sampling was carried out at the a' ove 
stations twice weekly (weather permitting) from May 20 to November 
13, 1981. At each of the stations, secchi depth, temperature and 
dissolved oxygen measurements were obtained and surface (1.5 m) 
water samples were collected for analyses of turbidity, heavy 
metals, PCBs, organochlorine pesticides, bacteria and nutrients (see 
Appendix A for complete listing). 

In addition, turbidity plumes originating from the dredging, 
lakefilling and dredged spoils disposal sites were delineated once a 
week (weather permitting) through secchi depth measurements 
conducted over a flexible grid of 10-20 stations, depending on plume 
configuration. The turbidity plume assessment was supplemented by 
four overflights which were used to obtain oblique, colour 
photographs of the study area. 
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Ill DREDGING, DREDGED SPOILS DISPOSAL AND HEADLAND CONSTRUCTION 
ACTIVITIES 

(i ) Dredging and Dredged Spoils Disposal 

Until the fall of 1981 no routine maintenance dredging of the 
Keating Channel (that part of the Don River east of the Cherry 
Street bridge and west of the river bend, Fig. 1) had taken place 
since 1974 when, based on the results of previous analyses of 
Keating Channel sediments, MOE concluded that this material was 
unsuitable for open water disposal. In 1979 construction of a 
disposal basin was started at the Headland (Fig. 1) consisting of an 
endikement with a 62 m gap (to permit entry of the tug and scow 
transporting the spoils) and a sill (a submerged ridge to prevent 
migration of the deposited material). The first dredgeate embayment 
(first cell) was completed in 1980 and a second, similar embayment 
(second cell) was completed by June 20, 1981. 

Between April 13 and October 4, 1981, dredging west of the Cherry 
Street bridge in the northeastern corner of the Toronto Inner 
Harbour (Fig. 2) was carried out for navigational purposes by the 
Toronto Harbour Commission (THC) using a clam shell dredge. The 
dredgeate was loaded into a bottom dump scow which was towed to the 
northerly half of the first (innermost) cell. Dredging was 
undertaken in the Keating Channel east of Cherry St. (Fig. 2) over 
the period October 5 to December 11, 1981. 

3 
Throughout 1981 an estimated total of 102,875 m of dredged 

material was deposited inside the first cell (according to THC 

operating report summaries). This represented a substantial 

3 
increase over the estimated 43,045 m for the previous year 

(dredging in 1980 was confined to west of the Cherry St. bridge) and 

constituted the single greatest dredging effort since 1969 when a 

3 
total of 143,126 m of dredged spoils material was deposited at 

the Headland in front of the advancing fill face. 
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FIGURE 2 1981 Dredging Locations at the Mouth of the Keating Channel 



(ii ) Headland Construction 

The Toronto Harbour Commission began the construction of the 
Headland (also known as the Leslie St. Spit or East Headland) in the 
late 1950* s. To date, over 18 million cubic meters of trucked fill 
and dredged material have been used to construct the Headland's 185 
hectares (including Aquatic Park) extending approximately 5 
kilometres into Lake Ontario. Construction activities are 
continuing and have now entered a phase of shoreline re- alignment 
with the creation of a series of dredgeate cells or embayments along 
the Headland's southeastern side. 

The first {most northerly) cell with a capacity of 280,000 m 3 was 
completed in 1980 and was followed by construction of a second cell 
with a capacity of 530,000 m . During the March-November 1981 
study period, active lakefilling at the Headland was restricted to 
the completion of the second cell and partial construction of a 
third cell with an ultimate capacity of 2,200,000 m 3 
(Fig. 3). Throughout 1981, a total of 3.5 hectares of land were 
created at the Headland using an estimated 1,438,131 m 3 of 
excavated trucked fill, approximately 40% more material than was 
used in 1980 for Headland construction. 

Lakefilling at the Headland is continuing. Measures employed by THC 
to control erosion consist of (a) selective placement of coarse 
material at the lakefill site (mixing and protection), and (b) 
institution of certain "storm weather" procedures when high waves 
are forecast. Under storm conditions, the active fill face is 
protected with rubble, and fines are placed either in the lee of the 
endikement under construction, or in the southeast corner of the 
Outer Harbour. Construction details are described in a Toronto 
Harbour Commission's report published in December 1980 and entitled 
"Operating Procedures, Waste Disposal Site at South Side of Leslie 
St. Spit". 
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FIGURE 3 Lakefilling at the Eastern Headland 



IV WATER QUALITY ALONG THE TORONTO WATERFRONT DURING 1981 

(a) Data Analysis 

Water quality data collected during this study were summarized into 
two sets: (a) R.C. Harris raw water (March 8 - May 20, 1981) and 

(b) in-lake sampling (May 20 - November 13, 1981). The in-lake data 
were analyzed by comparing values at the dredging, dredged spoils 
disposal and lakefilling sites with those near the Island and R.C. 
Harris filtration plant intakes and the Main STP outfall. 

The impact of dredging on water quality in 1981 was deterrined by 
comparing concentrations of the various parameters measured at the 
moveable dredging site (stn 2017) with those at a fixed control 
station (2020) situated in the Don River approximately 500 m 
upstream from the river bend at Lakeshore Road. Since the distance 
between the dredging and Don R. stations necessarily changed between 
sampling, and since the magnitude and extent of any water quality 
gradient between the Don R. and the Inner Harbour are likely to be 
highly variable and dependent on river flow, loadings to the Don R., 
and seiches, a quantitative comparison was deemed inappropriate. 
For the purposes of this report, the impact of dredging was 
considered potentially significant if concentrations at the dredging 
site exceeded those at the control location. 

Wherever applicable, water quality results were compared to the 
Provincial Water Quality Objectives (PWQO) (MOE 1978). In instances 
where the analytical detection limits were higher than the PWQO 
(e.g. PCBs) only numbers at or above detection were considered to 
exceed the PWQO with certainty. In cases where the PWQO were 
established on the basis of more than one compound (e.g. DDT and 
metabolites), assessment of PWQO violations was undertaken by adding 
only those values greater than detection. 

Mean values have been presented in the sunrmary tables that follow 
except in cases where one or more sample results were below the MOE 
laboratory levels of detection in which case the median was 
determined. 
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TABLE 1: R.C. HARRIS SPRING 1981 SIMMARY RAW WATER 



PARAMETER 


N 


N above 

detection 


N above 
PWQO 


Max. 


Mln. 


Median 


Mean 


PWQO 


Turbidity (FTU) 


24 


24 


- 


2.80 


0.38 


0.62 


0.98 


- 


Totdl Phosphorus 
(ug/L) 


23 


23 


- 


30 


13 


15 


16 


20 

(guideline) 


Hardness (CaC03) 
(mg/L) 


34 


24 


- 


128 


106 


115 


117 


- 


Aflmoniun (ug/L) 


a 


23 


- 


96 


4 


12 


16 


Vari abl e 


Nitrates (ug/L) 


23 


23 


- 


455 


210 


365 


350 


- 


Phenol ics (ug/L) 


24 


1 


I 


2 


LD 


LO 


- 


i 


Arsenic (ug/L) 


24 


6 





1 


LD 


LD 


- 


100 


Cyanide (ug/L) 


?4 








LO 


LO 


LO 


- 


5 


Magnesium (mg/L) 


23 


- 


- 


8.$ 


6.5 


8.0 


7,7 


- 


Calcium (mg/L) 


23 


23 


- 


38. 


30.0 


35.0 


32.8 


- 


Chromium (ug/L) 


24 


1 





9 


LO 


LD 


- 


100 


Filtered Mercury 
(ug/L) 


7 


2 





0.05 


LO 


lO 


- 


0.20 


Seleni jn (ug/L) 


24 








<.D 


LD 


LD 


- 


100 


Copper (ug/L) 


24 


17 


1 


6 


lD 


3 


- 


s 


Iron (ug/L) 


24 


L4 





14 


6 


30 


34 


300 


Lead (ug/L) 


24 


1 





3 


LD 


LD 


- 


5-25 


Zinc (ug/L) 


24 


24 





9 


LD 


2 


- 


30 


Beryllium (ug/L) 


24 


1 





1 


LD 


LD 


• 


Variable 


Cadmium (ug/L) 


24 


1 





0.2 


LD 


LD 


- 


0.2 


Nickel (ug/L) 


24 


4 





4 


LD 


2 


- 


25 


PC8s (ng/L) 


24 


1 


1 


50 


LD 


LD 


- 


1 



LD - Less than detection limit 

N - Number of Samples 

PWQO - Provincial Water Quality Objective (MOE 1978) 
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(b) R.C. Harris Filtration Plant Raw Water Quality (March 8 - May 
20, 1981) 

Spring sampling of Lake Ontario nearshore using R.C. Harris raw 
water provided no indication that dredging (which cofimenced on April 
13), dredged spoil disposal or lakefilling (which continued 
throughout the year) had any adverse effect on water quality at the 
R.C. Harris intake (Table 1). The average total phosphorus level of 
16 ug/L was below the MOE guideline of 20 ug/L, average turbidity 
was below 1 FTU, and no parameters were detected at levels above the 
proposed revised Ontario Drinking Water Objectives. 

Comparison of raw water with the PWQO in order to assess the 
potential effect on beneficial uses other than drinking water 
revealed three exceedances. PCBs, phenol ics and Copper were each 
detected in 1 of 24 samples at a level of 50 ng/L, 2 ug/L and 6 ug/L 
respectively. The occasional occurrence of trace contaminants in 
the water recorded during this period was well within the background 
variations observed in Lake Ontario nearshore during other 
investigations (Great Lakes Water Quality Board 1977). 

(c) In-lake Water Quality (May 20 - November 13, 1981) 

(i) Water Clarity, Turbidity and Suspended Solids 

Water clarity, turbidity and suspended solids measurements can be 
used to assess the movement of excavated materials or dredged 
sediments deposited into the aquatic environment. Impact assessment 
based on these parameters, however, is complicated by the inherent 
variability in such measurements caused by the resuspension of 
bottom sediments through wave action, erosion of the adjacent 
shoreline, and inputs from other sources such as rivers, sewage 
treatment plants and sewers. 
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Turbidity levels near the Headland are influenced not only by the 
lakefilling and dredged spoils disposal operations, but also by the 
Toronto Main STP effluent, erosion from the existing land forms and 
sediment load carried from the Scarborough Bluffs and the resulting 
variability can be seen in Tables 2 and 3 (i.e. the standard 
deviation at most stations exceeds the mean). The interpretation of 
turbidity plumes near the Headland is further complicated by the 
extreme proximity of the lakefilling site to the dredged spoils 
disposal site and the fact that much of the material in the 2nd 
embayment gap appears to be the result of erosion from the inner 
wall of the embayment arm. 

Water clarity in the vicinity of dredging, dredged spoils disposal 
and lakefilling sites was determined along an intensive grid of 
stations using secchi depth measurements. In 1981, as in the 
previous (1980) study, extensive plumes were observed most 
frequently during strong winds (i.e. greater than 20 km/hr). One of 
the most extensive plumes observed (based on secchi depth 
measurements) is presented (Figure 4). Here, under moderate WSW 
winds (22 km/hr), a surface plume extended approximately 1.5 km to 
the northeast from the lakefilling site while the plume from the 
dredge spoils disposal site was largely confined to the first and 
second embayment s. At the dredging site, decreases in water clarity 
appeared to be localized, although the areal extent directly 
attributable to the dredging activity was difficult to differentiate 
from the Don River plume. 

The localized nature of turbidity plumes associated with dredging, 
and their low optical density in comparison to the Keating Channel 
is shown in Figure 5. Turbidity in wakes resulting from 
res us pension of bottom sediment by the passage of boats can also be 
seen in the Inner Harbour. 

The localized plumes resulting from dredged spoil disposal and 
lakefilling at the Headland are illustrated in Figure 6. 
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PARAMETER: Turbidity (FTU) 



P.W.Q.O. Not Applicable 



DETECTION LIMIT: 



Don Dredge 
Location River Site 



Near Dredging Activities Harbour Background Fill STP Lake Ontario Dispos. 1st Gap 2nd Gap 

Site Site 



Station # 2020 2517 1375 2526 2527 2523 I3B4 — 2519 — 252 1957 — BIS — 1536 — 2525 — im 



N - Number of samples SD - Standard deviation 

Table 2: Turbidity Summary May 20 - November 13, 1981 



im 



"2515" 



N 


15 


19 


21 


N 



N 



N 



23 


22 


23 


22 


22 


22 


22 


N 




22 


22 


N above 








T 


T 


T 
















T 






detection 


15 


19 


21 








23 


22 


23 


22 


22 


22 


22 


22 


22 


•£ N above 


































f PWQO 


- 


- 


- 








— 


_ 


















Max. 


78.00 


40.00 


28.00 


S 

A 

M 


S 
A 
M 


S 

A 
M 


6.50 


6.10 


3.60 


36.00 


9.80 


2.80 


1.42 


S 
A 
M 


7.80 


10.10 


Min. 


0.49 


0.42 


0.49 


P 
L 


P 

L 


P 
L 


0.42 


0.40 


0.26 


0.25 


0.73 


0.35 


0.26 


P 
1 


0.41 


0.53 


Median 


— 


- 


- 


E 
D 


E 

D 


E 
D 


- 


- 


- 


- 


- 


- 


- 


E 
D 


- 


— 


Mean 


7.24 


9.23 


8.10 








1.43 


1.37 


1.29 


5.18 


1.73 


0.87 


0.72 




2.70 


2.58 


SD 


19.66 


11.6 


8.69 








1.36 


1.19 


0.84 


9.17 


1.88 


0.51 


0.32 




2.06 


2.66 



PARAMETER: Suspended Solids (mq/L) P.W.Q.O. Not Applicable DETECTION LIMIT: 1.0 mq/L 



Don Dredge Near Dredging Acti vities Harbour Background Fill STP Lake Ontario Dispos. 1st Gap 2nd Gap 
Location River Site Site Site 



Station $ 


2020 


2017 


1375 


2026 


2027 


2028 


1364 


2019 


202 


1987 


1419 


1536 


2029 


19& 


1984 


2016 


N 


14 


18 


20 


N 



N 



N 



22 


20 


21 


21 


21 


20 


21 


N 



21 


21 


N above 








T 


T 


T 
















T 






detection 


14 


18 


20 








19 


20 


19 


19 


19 


15 


15 




21 


21 


N above 


































PWQO 


- 


- 


— 


S 


S 


S 


- 


- 


- 


- 


- 


- 


- 


S 


- 


- 


Max. 


61.0 


93.0 


73.0 


A 

M 


A 
M 


A 
M 


7.0 


10.0 


8.9 


88.0 


23.0 


4.5 


4.1 


A 

M 


19.0 


21.0 


Min. 


5.9 


3 


6.0 


P 
L 


P 
L 


P 
L 


LD 


1.0 


LD 


LD 


LD 


LD 


LD 


P 
L 


2.0 


1.0 


Median 


16.7 


21.0 


28.1 


E 
D 


E 
D 


E 

D 


3.0 


3.0 


2.0 


9.0 


4.0 


1.0 


1.0 


E 
D 


6. 6 


5.0 


Mean 


23.2 


29.3 


29.7 








- 


3.5 


- 


- 


- 


- 






7.2 


5.2 


SD 


16,8 


27.5 


17.3 








- 


2.3 


- 


- 


- 


- 






5.5 


4.5 



LD - Less than detection limit N - Number of Samples SD - Standard deviation 
Table 3: Suspended Solids Sunmary May 20 - November 13, 1981 




Date: 

Sampl ing per iod 

Winds : 



8 v» ; *si 

G9CG *r$ to 1400 hrs 
WSW 22 km/hr 



2 km 



Secchi Depth 
|H<1.0 m 
!SS@$? 1-0 m to 2.0 m 
I I 2.0m to 2.5 m 



Figure 4 Turbidity Pluses *t the Mouth of the Don River and at the Eastern Headland 




Figure 5 Dredging Near Mouth of Don River 12 August 1981 
Wind from SSW at 11 to 20 km/hr 




Figure 6 Dredged Spoil Disposal and Lakefilling Operations 
at the Fastern Headland 6 August 1981 
Wind from the SSW at 7 to 13 km/hr 
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Surface turbidity levels in the study area were generally highest at 
the dredging site where they averaged 9.2 FTU (Table 2). This value 
represents only a moderate increase over an average 7.2 FTU level 
indicative of Don River waters unaffected by the dredging activity 
which were measured approximately 500 m upstream from the river 
bend. The dredging activity appeared to have a negligible effect on 
the Inner Harbour turbidity where the average level was only 1.4 
FTU. The effect of dredged spoils disposal on turbidity was 
confined to the two dredgeate embayments where recorded levels 
averaged just above 2.5 FTU. At the lakefilling site, turbidity 
averaged 5.2 FTU in contrast to levels near the Toronto Island and 
the R.C. Harris water intakes which were unaffected by ar^ of the 
monitored activities and which averaged 0.9 FTU and 0.7 FTU, 
respectively. An average of 1.7 FTU was obtained near the Main STP 
outfall . 

Suspended solid levels reflected the same patterns established 
through turbidity and water clarity measurements (Table 3). It has 
been reported (MOE 1979) that waters normally containing more than 
80 mg/L suspended solids are unlikely to support good freshwater 
fisheries. Based on this guideline it is unlikely that any fish 
habitat in the study area was significantly altered as the result of 
elevated levels of suspended solids. Mean suspended solid 
concentration in the inmedi ate vicinity of the dredging site was 
29.3 mg/L (median 21.0) and thus only marginally higher than the 
average level of 23.2 mg/g (median 16.7) recorded upstream on the 
Don River. At the lakefilling site the median suspended solid level 
was 9.0 mg/L (mean unavailable) while the average level in waters at 
the second embayment gap was 5.2 mg/L (median 5.0). Elsewhere on 
the waterfront, suspended solid levels were low with median values 
of 4.0 mg/L at the Main STP outfall location, and 1.0 mg/L at both 
the Toronto Island and R.C. Harris water intake locations. 
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Generally, water clarity, turbidity and suspended solid levels in 
the study area were comparable to or lower than those reported in 
the 1980 survey, despite the increased dredging and lakefilling 
activities taking place in 1981. 

(ii J Phosphorus 

Two measures of phosphorus were investigated in this study (Tables 4 
and 5): total phosphorus (TP), and filtered reactive phosphorus 
(FRP) which is generally considered to represent a phosphorus 
fraction available for algal growth . Ministry guidelines based on 
total phosphorus measurements suggest that excessive plar'- growth in 
rivers should be eliminated at a TP concentration below 30 ug/L and 
that in lakes nuisance concentrations of algae should be avoided at 
TP levels below 20 ug/L for the ice-free period. 

The highest phosphorus levels in the study area were observed at the 
Don R. station, upstream from the dredging site, where mean values 
of 423 ug/L TP and 140 ug/L FRP were recorded. In contrast, average 
levels at the dredging site were 184 ug/L for TP and 21 ug/L for 
FRP, providing no evidence that dredging activities caused an 
elevation in phosphorus concentrations. 

As expected, the highest phosphorus levels in the lake portion of 
the study area were recorded near the Toronto Main STP outfall (mean 
TP 159 ug/L, mean FRP 55 ug/L). Elsewhere in the study area 
phosphorus concentrations were generally low. The effects of 
dredged spoils disposal activities on phosphorus levels were 
confined to the embaynents and did not extend beyond the second 
embayment gap where an average TP of 25 ug/L was recorded compared 
to average Lake Ontario TP levels of 22 ug/L (Island intake) and 17 
ug/L (R.C, Harris intake) respectively. 
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PARAMETER: Total Phosfrorus (ug/L) 



P.W.Q.O. 20 ug/L (guideline) 



DETECTION LIMIT: 



9 ug 



ro 
O 



Location 
Station # 2020 



Don Dredge 
River Site 



N 

N above 
detection 

N above 
PWQO 

Max. 

Min. 

Median 

Mean 

SD 



14 

14 

1250 

90 

423 
283 



"20TT 



20 

20 

20 
505 



184 
139 



Near Dredging Activities Harbour Background 
1375 



21 

21 

21 
960 

100 

237 

175 



Fill 
Site 



STP 



Lake Ontario Dispos. 1st Gap 2nd Gap 
Site 



2026 2027 2028 "1364 2019 202 T987 1419 1536 2029 T989 138? KM 



N 


T 



S 
A 

M 
P 
L 
E 
D 



N 



T 



S 
A 
M 
P 
L 
E 
D 



N 



T 



S 
A 
M 
P 
L 
E 
D 



11 
62 
20 

36 
12 



N - Number of samples SD - Standard deviation 

Table 4: Total Phosphorus Summary May 20 - November 13, 1981 



21 

21 

19 
92 
20 

37 
17 



23 



20 
62 
12 

— 

31 

12 



39 
36 



19 21 21 



16 21 

172 415 
20 53 



159 
101 



22 

7 



21 



21 21 21 



10 6 
41 23 
14 11 



17 
4 



S 
A 
M 
P 

L 
E 
D 



21 

21 

18 
52 
14 

30 

11 



20 

20 

15 
40 
13 

25 

7 



PARAMETER: Filtered Reactive Phosphorus (uq/L) P.W.Q.O. 



DETECTION LIMIT: 



1.0 ug 



Don Dredge Near Dredging Acti vities Harbour Background 
Location River Site 



Fill STP Lake Ontario Discos. 1st Gap 2nd Gap 
Site site 



Station # 2020 2017 1375 2026 2027 2028 IM 20l9 202 T987 1515 1536 2029 1989" 



1984 



"M8 



N 


13 


20 


18 


N 




N 



N 



18 


19 


23 


18 


19 


21 


21 


N 


T 


21 


20 


N above 








T 


T 


T 




















detection 


13 


20 


18 








18 


19 


23 


18 


19 


21 


21 


21 


20 


N above 


































PWQO 


- 


- 


m 








_ 




















ro 








S 


S 


S 
















S 

A 


" 


m 


r Max. 


485 


55 


190 


A 


A 


A 


18 


17 


10 


18 


270 


11 


11 


7 


6 










M 


M 


M 
















M 
P 
L 
E 






Min. 


25 


5 


1 


P 

L 


P 

L 


P 
L 


1 


1 


1 


1 


1 


1 


1 


1 


1 


Median 


- 


- 


- 


E 


E 


E 


_ 


— 


_ 






















D 


D 


D 
















D 






Mean 


140 


21 


40 








6 


5 


3 


5 


55 


3 


2 


3 


3 


SD 


134 


15 


43 








5 


4 


2 


4 


63 


3 


2 




2 


2 



Table 5: Filtered Reactive Phosphorus Summary May 20 - November 13, 1981 



Despite the fact that localized elevations of phosphorus were noted 
at the Don River and Main STP outfall, algal levels (inferred by 
chlorophyll a measurements, Table 6) did not reach nuisance 
proportions in the study area, where they remained below an average 
level of 10 ug/L. 

(iii) Bacteri a 

Monitoring of fecal coliform and heterotrophic bacteria levels was 
carried out to assess possible bacterial contamination of the water 
resulting from construction activities. 

As stated in the PWQO, water quality is considered impaired for 
swimming and bathing uses when the geometric mean (g.m.) of fecal 
coliform densities for a series of water samples exceed 100 
organisms/100 mL. Bacterial counts were found to be highest in the 
Don River where the levels of fecal coliforms (FC) were consistently 
in excess of the PWQO for bathing and swimming throughout the study 
period (g.m. of over 1600 organisms/100 mL Table 7). The FC levels 
at the dredge site, although in excess of the PWQO, were less than 
half the upstream levels (g.m. 551 organisms/100 mL) providing no 
evidence for dredging related increases in FC levels. 

Throughout the remainder of the study area, FC levels were well 
within the PWQO. At the lakefilling site a geometric mean FC level 
of 12 organisms/100 mL was recorded, while at the 1st and 2nd 
dredgeate embayment gaps geometric mean FC levels of 7 and 5 
organisms/100 mL were observed. The Main STP station yielded a 
geometric mean of 15 organisms/lOOml in comparison to the other Lake 
Ontario stations with geometric means of 4 and 3 organisms/lOOml at 
the Island and R.C. Harris filtration plants respectively. Dredged 
spoil disposal and lakefilling activities could not, therefore, be 
labelled as significant sources of bacterial contamination. 
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PARAt€TER: Total Chlorophyll a (uq/L) P.W.Q.O. Not Applicable DETECTION LIMIT: Not Applicable 



Location R°ver Site 9 * ^ Dred 9 in 9 Acti v1t1 « Harbour Background Fill STP Lake Ontario Dispos. 1st Gap 2nd Gap 

Site Site 

Station # 2020 2017 T375 Z026 2027 2028 1364 2019 202 1987 14l9 1536 2029 1989 T984 M8~* 



T 



s s s 

Max. 26.0 16.0 16.0 AAA 16.0 16.0 

M M M 



D D D 



N - Number of samples SD - Standard deviation 

Table 6: Total Chlorophyll a Summary May 20 - November 13, 1981 



N 13 20 20 N N N 23 21 23 21 21 21 19 N 21 19 

N above T T T 

detection - 

N above 
PWQ0 



S 
20.0 5.9 4.7 9.2 7.8 A 9.4 9.6 



M1n - °' 8 " " [ [ P 3.7 4.7 3.7 1.3 0.6 1.9 1.3 P 1.9 1.8 

Median - - - E E E - - 



E 
D 
8.9 8.8 8.6 3.4 2.8 4.3 3.4 4.1 3 6 



Mean 5.7 8.2 9.1 

SD 6 ' 5 3 ' 6 3 * 5 3.7 3.4 4.7 1.3 1.2 2.0 1.9 1.9 1.8 



PARAIfcTER: Fecal Collfonn (onanisms/ 100 ml ) P.W.Q.O. 100 org/ 100 ml (geometric mean DETECTION LIMIT: Not Appl icable 

for a series of samples) 






Location 
Station # 2020 



Don Dredge 
River Site 



N 

N above 
detection 

N above 
PWQO 

Max. 

Min. 

Median 

Geometric 

Mean 

SD 



12 



5000 
150 



1612 



"2QTT 



17 



3200 

12 



551 



Near Dredging Activities Harbour Background 
1375 



18 



5100 
590 



1732 



Fill STP Lake Ontario Dispos. 1st Gap 2nd Gap 
Site site 



2526 my ?m im ms 202 1937 — im — 1536 — 2029 — rass" 



s 

A 
M 
P 
L 
E 
D 



19 



680 

2 



N - Number of samples SD - Standard deviation 
Table 7: Fecal Coliform Sunmary May 20 - November 13, 1981 



19 



600 
2 



15 



19 



212 

1 



15 



150 
2 



12 



19 



300 
2 



14 10 



138 

1 



4 



10 

1 



s 

A 
M 
P 
L 
E 
D 



1984 



16 



91 
2 



2018 



18 



52 
1 



PARAMETER: Heterotrophic Bacteria 
(x 1Q 3 organisms /ml) 



P.W.Q.O. Not Applicable 



DETECTION LIMIT: Not Applicable 



en 



Location 
Station # 2020 



Don Dredge Near Dredging Activities Harbour Background 
River Site 



N 

N above 
detection 

N above 
PWQO 

Max. 

Min. 

Median 

Geometric 
Mean 

SD 



11 



3150 
205 



853 



15 



3100 
130 



682 



Fill STP Lake Ontario Dispos. 1st Gap 2nd Gap 
Site site 



2017 ~im 2325 2027 2025 HP 2UE — 202 1557 — Big 1536 2529 1989 



16 



4350 
245 



1780 



N 


T 



S 
A 
M 
P 
L 
E 
D 



N - Number of samples SD - Standard deviation 
Table 8: Heterotrophic Bacteria Summary May 20 - November 13, 1981 



19 19 19 



1700 750 580 
70 45 15 

296 188 99 



19 



750 

5 



73 



19 19 



1000 750 
2.5 5 



79 



63 



20 



73 
0.9 



12 



N 


T 



S 

A 
M 
P 
L 
E 
D 



T984 



20 



405 
10 



68 



"2018 



20 



700 

175 



110 



As with FC, heterotrophic bacteria (HB), which are one indicator of 
nutrient enrichment, exhibited highest densities in the Don River 
where a geometric mean of nearly 900,000 organisms/mL was observed 
(Table 8). The comparable level (g.m. of approximately 700,000 
organisms/mL) recorded at the dredging site provided no indication 
that dredging contributed to even localized enrichment. Outside the 
Inner Harbour the geometric mean HB levels in the study area were 
generally below 100,000 organisms/mL , the sole exception being a 
level of 110,000 organisms/mL at the 2nd embayment gap. 

(iv) PCBs, Mi rex and Organochlorine Pesticides 
PCBs and Mi rex 

The use and manufacture of PCBs in Canada is strictly controlled 
under specific regulation contained in the Environmental 
Contaminants Act. Their use is presently limited to closed system 
industrial applications. 

Both the frequency of detection and concentrations of PCBs were 
highest at the dredging site and the Don River background station 
where they were present in approximately 30% of the samples with 
maximum values of 100 ng/L and 110 ng/L respectively. This 
similarity suggests that upstream inputs are a significant source of 
the PCBs detected at the mouth of the Don/Keating Channel. 
Resuspension of contaminated sediment resulting from dredging 
activity may, however, have helped maintain elevated levels 
immediately adjacent to the dredge site. 

Elsewhere in the study area PC8s were detected occasionally (in less 
than 10% of the samples) at five locations (Table 9) with a range of 
observed concentrations (maximum concentration of 50 ng/L) 
consistent with those detected elsewhere in Lake Ontario (Great 
Lakes Water Quality Board 1977). The greatest frequency of 
detection (approximately 10%) was noted at the dredged spoils 
disposal site and the Main STP outfall: approximately twice that 
found at the Outer Harbour, lakefill, and 1st embayment gap 
stations. 
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PARAMETER: PCBs (nq/L) 



Location 


Don 
River 


Dredge 
Site 


Near 


Dredging Acti 


vities 


Harbour 


Background 


Fill 
Site 


STP 


Lake 


imi Lira 

Ontario 


1 . CK. 

Dispos. 
Site 


1st Gap 


2nd Gap 


Station # 


2020 


2017 


1375 


2026 


2027 


2028 


1364 


2019 


202 


1987 


1419 


1536 


2029 


1989 


19S4 " 


201S 


N 


23 


30 


27 


3 


3 


3 


34 


22 


21 


35 


22 


21 


35 


10 


33 


32 


N above 
detection 


7 


10 


10 

















1 


2 


2 








1 


2 





, N above 

~ PWQO 
i 


7 


10 


10 

















1 


2 


2 








1 


2 





Max. 


no 


100 


185 


LD 


LD 


LD 


LD 


LD 


25 


40 


50 


LD 


LD 


25 


35 


LD 


Min. 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


Median 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


Mean 


- 


m 


- 


- 


- 


- 


- 


- 


- 


— 


- 


_ 


_ 


— 


. 




SD 


- 


— 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


** 


-• 


m 



LD - Less than detection N - Number of samples SD - Standard deviation 
limit 

Table 9: PCBs Sunmary May 20 - November 13, 1981 



The low frequency of detection, the absence of detectable levels at 
the 2nd embaynent gap or near either of the filtration plant 
intakes, and the fact that the highest level detected in the 
vicinity of the Headland was over the Main STP outfall all indicate 
that the dredged spoil disposal and lakefilling activities had no 
widespread effect on PC8 levels over the waterfront area. 

Mirex, an industrial organic chemical used as a pesticide and as a 
fire retardant (dechlorane), was not detected in the study area 
(detection limit of 5 ng/L). 

Organochlori ne Pesticides and Insecticides 

The most common organochlori ne compounds observed in the study area 
in 1981 were a-BHC, T-BHC (lindane) and 0-BHC. Of these, only 
7-BHC (lindane) presently has an established PWQO (0.01 ug/L). 

Exceedances of the objective for lindane were observed in the Don 
River, at the dredge site and, less frequently, near the Main STP 
outfall. Lakefilling and dredged spoil disposal had, therefore, 
little effect on lindane levels near the Headland (Table 10). The 
frequency of objective exceedances at the control Don River location 
and at the dredging site were similar, 35% at the former and 30% at 
the latter, while the median concentration at the upstream site (7 
ng/L) was nearly twice that at the dredging site (4 ng/L). As a 
result dredging activity could not be directly linked to an increase 
in lindane contamination. 
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PARAMETER: (7-BHC) Lindane fng/L) 



P.W.Q.O. 



10 ng/L 



DETECTION LIMIT: 



1 ng/L 



Don Dredge 
Location River Site 



Near Dredging Activities Harbour Background 



Station # 2020 2017 1375" 



Fill STP Lake Ontario Dispos. 1st Gap 2nd Gap 
■ >lie Site 



2026 2 ° 27 2028 "I56T— 2019— 202 HUT— 1419 lb3* — 1989 im MS" 



N 



23 



N above 
detection 19 






N above 
PWQO 

Max. 

Min. 

Median 

Mean 

SD 



8 
66 
LD 

7 



30 

28 

9 
23 

LD 
4 



27 

23 

1 
66 
LD 

4 



34 21 



28 18 




5 
3 
3 




5 
1 
2 




5 

1 
1 





4 

LD 

1 





5 

LD 

1 



14 



3 

LD 

1 



35 22 21 35 10 

29 18 16 29 10 





2 

LD 

1 



1 
13 

LD 
4 



LD - Less than detection limit 



N - Number of samples SD - Standard deviation 
Table 10: Lindane Summary May 20 - November 13, 1981 





2 

LD 

1 





3 

LD 

1 




3 

1 
1 



33 

27 



3 

LD 

1 



33 

28 


3 

LD 

1 



Chlordane (a and 7) was present almost exclusively in the Don River 
and at the dredging site (the only exception being the fill site 
where it was detected in 1 of 35 samples). It was observed 
generally less than 20% of the time and in all cases at 
concentrations less than the PWQO of 0.06 ug/L (Table 11). 

No forms of DOT (o,p DDT, p,p DDT) and the metabolite, p,p DDD were 
detected in the study area. The other metabolite, p,p DDE (a 
degradation product of DDT), was detected in less than 10% of the 
samples at six locations and exceeded the PWQO at two stations on 
one occasion: the 2nd embaynent gap (1 of 34) and the dredge site (1 
of 35) (Table 12). This low frequency of widespread detection does 
not provide a sufficient basis for establishing dredge related or 
lakefilling activity as sources. 

Most other organochlorine compounds showed a similar distribution of 
occurrence. An occasional presence and/ or objective exceedance was 
noted on one or two out of approximately thirty instances for 
endosulphan, aldrin/dieldrin, heptachlor/heptachlor epoxide and 
endrin. These occurrences were most commonly observed in the Don 
River and at the dredging, dredged spoils disposal and lakefilling 
sites, and near the Main Toronto STP. Due to the infrequent nature 
of these occurrences, however, the establishment of cause-effect 
relationships was not possible (see Appendix A for complete data 
1 i sti ng ) . 

Two organochlorine compounds investigated for the first time during 
1981, oxychlordane and methoxychlor, were not detected. 

Detectable levels of HC6 (a popular organic primary manufacturing 
material) were found in 74% of the Don River samples, in 57% of the 
dredging site samples, and in 59% of the Toronto Main STP outfall 
samples. The highest concentration (0.5 ng/L) was measured at this 
latter station (Table 13). As was the case with other 
organochlorine compounds, no direct cause-effect relationship could 
be established between dredging, dredged spoil disposal, and 
lakefilling and levels or distribution of HCB. An objective for the 
protection of aquatic life has not been established for this 
compound. 
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PARAMETER: Chlordanea/7 ( nq/L) 



P.W.Q.O. 60 nq/L (a+7) 



DETECTION LIMIT: 2 nq/L (for<*and7) 



Location R?v r sT^ Near Dred 9 1n 9 Acti vities Harbour Background 



Fill STP Lake Ontario Dispos. 1st Gap 2nd Gao 
Site site W 



Station # 2020 2ffD 1375 2026 2027 2028 1564 M9 m 1987 I4l9 1535 20^9 B8T 



23 



30 



27 



34 22 21 35 22 21 



35 10 



T9B5 %M 



33 



LD - Less than detection limit N - Number of samples SD - Standard deviation 



34 



N above 


































detection 


3/5 


4/5 


4/4 




















0/1 




















N above 


































PWQO 


















































Max. 


3/5 


5/7 


6/11 


LD 


LD 


LD 


LD 


LD 


LD 


3/LD 


LD 


LD 


LD 


LD 


LD 


LD 


Min. 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


Median 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


Mean 


- 


- 


- 


- 


- 


- 


_ 


_ 


_ 
















SD 


- 


- 


- 


- 


- 


- 


- 


- 


m 


- 


- 


- 


- 


- 


- 


-. 



Table 11: ocChlordane and TChlordane Summary May 20 - November 13, 1981 



PARAMETER: p,p-DDE (nq/L) 



P-W.Q.O. 3 ng/L (Sum of DDT & metabolites ) DETECTION LIMIT: 1 n g/L 



Don Dredge Near Dredging Activities Harbour Background 
Location River Site 



Fill STP Lake Ontario Dispos. 1st Gap 2nd Gap 
Site Site 



Station # 2020 M7 H75 2026 2027 2028 OP 2519 m T957 1*15 15% Zffl IW 



T533 MS" 



N 


23 


30 


27 


3 


3 


3 


34 


22 


21 


35 


22 


21 


35 


10 


33 


34 


N above 
detection 





3 


2 











2 





1 


3 

















1 


JS N above 
PWQO 





1 









































1 


Max. 


LD 


4 


3 


LD 


LD 


LD 


2 


LD 


1 


3 


LD 


LD 


LD 


LD 


LD 


5 


Min. 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


Median 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


Mean 


- 


- 


- 


- 


- 


- 


- 


- 


- 


_ 


_ 


m , 










SD 


- 


- 


- 


- 


- 


- 


- 


— ■ 


- 


- 


- 


- 


- 


- 


- 


- 



LD - Lessthan detection limit N - Number of samples SD - Standard deviation 



Table 12: p,p-DDE Surrmary May 20 - November 13, 1981 



PARAMETER: HCB (ng/L) 



P.W.Q.O. Not Applicable 



DETECTION LIMIT: 



1 ng/L 



GO 



i^^^ D? n ?Vf dge Near Dred 9 1n 9 Activities Harbour Background 
Location River Site 

Station # 2020 2017 1375 2026 2027 2028 I5P 20l9 205" 



N 


23 


30 


N above 
detection 


17 


17 


N above 
PWQO 


- 


_ 


Max. 


11 


14 


Min. 


LD 


LD 


Median 


2 


1 


Mean 


- 


- 


SD 


- 


- 



27 



19 



Fill STP Lake Ontario Dispos. 1st Gap 2nd Gap 
Site site 

T987 Big 1536 5CJ29 1989 I9B5 201$ 



9 1 LD LD 

LD LD LD LD 

1 LD LD LD 



21 35 22 20 35 10 



13 



LD - Less than detection limit N - Number of samples SD - Standard deviation 



33 



33 



1 


2 


1 


1 


29 


1 


4 


LD 


5 


1 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


5 


LD 


LD 


LD 


LD 


LD 



Table 13: HCB Suimiary May 20 - November 13, 1981 



(v) Metals 

All four metals investigated in this study (cadmium, lead, copper 
and zinc) were detected at all stations along the waterfront (Tables 
14, 15, 16, 17). Of these, zinc and copper were the most frequently 
detected (in 80 to 100% of the samples) at all locations. 

A comparison of the heavy metal data obtained at the dredging site 
with those recorded at the control location upstream in the Don 
River revealed no apparent elevation in metal concentrations as the 
result of dredging activities. Median levels and the frequency of 
PWQO exceed ances for all metals at the dredging site were lower than 
or similar to those at the upstream Don River station. 

Heavy metal levels at the dredged spoil disposal and lakefilling 
sites were generally similar to those at the Island and R.C. Harris 
filtration plants, and Main STP, providing no indication that 
disposal and filling activities resulted in elevated 
concentrations. Copper and cadmium accounted for virtually all of 
the PWQO exceedances, with the frequency of cadmium exceedances 
(30-40%) being fairly uniform over the entire study area and having 
median concentrations ranging from less than detection (0.2 ug/L) to 
0.5 ug/L. 

The widespread occurence and elevated levels of cadmium may be the 
result of the fact that it can be transported in solution as either 
hydrated cations, or as organic and inorganic complexes (United 
States Environmental Protection Agency 1979) and is, therefore, 
relatively mobile in the aquatic environment compared with other 
heavy metals. . 
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PARAftTER: Cadmiun (uq/L) P.W.Q.O. 0.2 ug/L DETECTION LIMIT: Variable 0.1/0.2 



Location R Tver Site* Near Dred 9ing Activities Harbour Background Fill STP Lake Ontario Dispos. 1st Gap 2nd Gap 

Sl te Site 



o L-du on fr 


GJOJ 


*;ui/ 


U/b 


2026 


2027 


2028 


1364 


2019 


202 


1987 


141 9 


1536 


2029 


1989 


1984 


2018 


N 


22 


30 


29 


3 


3 


3 


33 


21 


20 


35 


21 


19 


34 


10 


35 


32 


N above 


































detection 


14 


17 


14 


2 


1 


3 


17 


13 


9 


20 


13 


11 


16 


5 


17 


14 


N above 


































PWQO 


10 


13 


10 


2 








10 


7 


7 


13 


9 


7 


11 


4 


13 


11 


Max. 


1.3 


2.1 


1.8 


0.4 


0.2 


0.2 


0.9 


1.1 


0.9 


1.0 


1.2 


1.2 


1.1 


0.9 


1.2 


8.0 


Min. 


LD 


LD 


LO 


LD 


LD 


0.1 


LD 


0.1 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


Median 


0.1 


0.2 


0.5 


0.4 


0.2 


0.2 


0.2 


0.1 


LD 


0.2 


0.2 


0.2 


LD 


LD 


0.1 


LD 


Mean 


- 


- 


- 


- 


- 


- 


- 


- 


_ 


_ 


_ 


. 










SD 


- 


^ 


- 


- 


- 


- 


mi 


- 


- 


- 


- 


- 


- 


- 


- 


- 



LD - Less than detection limit n - Number of samples SD - Standard deviation 
Table 14: Cadmium Summary May 20 - November 13, 19F1 



PARAMETER: 



Lead (ug/L) 



P.W.Q.O. 25 uq/L 



DETECTION LIMIT: 



3 ug/L 



i#~.m d?" ?^! d9e Near Dredging Activities Harbour Background 

Location River Site 



Fill STP Lake Ontario Dispos. 1st Gap 2nd Gap 
Site site 



station* 2020 2(517 Ij/S 202b 2027 2028 1 A>4 2019 202 VKB 1419 153fa 2029 1959 



LD - Less than detection limit N - Number of samples SD - Standard deviation 



im 









































N 


22 


30 


29 


3 


3 


3 


33 


21 


20 


35 


21 


19 


34 


10 


35 


32 




N above 




































detecti on 


20 


27 


26 


3 


2 


3 


18 


9 


13 


18 


11 


10 


13 


9 


21 


15 




N above 


































OJ 


PWQ0 


5 


3 


4 











1 





























en 
i 


Max. 


200 


170 


250 


16 


11 


13 


42 


20 


12 


15 


11 


11 


9 


13 


16 


13 




Min. 


LD 


LD 


LD 


4 


LD 


3 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 


LD 




Median 


12 


10 


12 


10 


6 


7 


3 


LD 


4 


4 


3 


4 


LD 


8 


5 


LD 




Mean 


- 


- 


- 


- 


- 


- 


_ 


— 


_ 


















SD 


*• 


- 


- 


- 


- 


- 


- 


~ 


- 


- 


- 


- 


- 


- 


- 


- 



~ms 



Table 15: Lead Summary May 20 - November 13, 1981 



I 

CO 



PARAMETER: 


Copper uq/L 








P.W.Q.O. 




5 uq/L 








DETECTION LIMIT: 

• 


1 ug/L 





Location 

Station * 


Don 
River 


Dredge 
Site 

9n1? 


Near 


Dredgi 


ing Acti 


vities 


Harbour 


Background 


Fill 
Site 


STP 


Lake ( 


Ontario 


Dispos. 
Site 


1st Gap 


2nd Gap 




cUcVJ 


CAJLf 


1375 


2026 


2027 


2028 


1364 


2019 


202 


1987 


1419 


1536 


2029 


1989 


1984 


2018 


N 


22 


30 


29 


3 


3 


3 


33 


21 


20 


35 


21 


19 


34 


10 


35 


32 


N above 


































detection 


22 


30 


29 


3 


3 


3 


32 


21 


20 


32 


21 


19 


33 


10 


35 


29 


N above 


































PWQO 


21 


21 


19 


3 


2 


2 


6 


6 


5 


5 


7 


4 


4 


3 


5 


3 


Max. 


69 


52 


66 


10 


10 


10 


26 


11 


8 


9 


16 


10 


59 


7 


8 


9 


Min. 


2 


2 


3 


9 


2 


4 


LD 


1 


2 


LD 


2 


1 


LD 


2 


1 


LD 


Median 


11 


7 


7 


10 


6 


6 


3 


3 


4 


3 


5 


3 


3 


4 


3 


3 


Mean 


15 


10 


11 


10 


6 


7 


- 


4 


4 


- 


6 


4 


_ 


4 


4 




SO 


15 


10 


13 


1 


4 


3 





3 


2 


- 


3 


3 


- 


2 


2 


- 



LD - Less than detection limit N - Number of samples SD - Standard deviation 



Table 16: Copper Suimiary May 20 - November 13, 1981 



PARAMETER: Zinc (ug/L) 



P.W.Q.O. 30 uq/L 



DETECTION LIMIT: 1 uq/L 



Location 



R^ver Sue 9 " Near Dred 9 1n 9 Acti cities Harbour Background Fill STP Lake Ontario Dispos 

Site site 



Station # 2020 20l7 1375" 



2026 2027 2028 ~T364 20l9 202 1987 1*19 H36 2029" 



J9W 



1st Gap 2nd Gap 
~T5M 2018 



N 


32 


30 


29 


3 


3 


3 


33 


21 


20 


35 


21 


19 


34 


10 


35 


32 


N above 


































detection 


32 


30 


29 


3 


3 


3 


33 


19 


18 


33 


21 


18 


32 


10 


30 


28 


■ N above 


































o$ PWQO 


5 


4 


5 








1 


1 

















2 











Max. 


230 


150 


250 


15 


8 


33 


47 


14 


17 


18 


27 


14 


64 


19 


12 


12 


Min. 


1 


3 


5 


5 


3 


7 


1 


LD 


LD 


LD 


3 


LD 


LD 


3 


LD 


LD 


Median 


28 


15 


19 


8 


5 


8 


3 


4 


4 


4 


8 


4 


4 


10 


5 


2 


Mean 


38 


23 


32 


9 


5 


16 


6 


- 


- 


- 


10 


«. 


_ 


10 






SD 


52 


29 


48 


5 


3 


15 


9 


- 


- 


- 


6 


- 


- 


5 


- 


- 


LO - Less 4 


than del 


tection 


l imit 


N - N 


umber r 


if samDlf 


»s sn 


- Stan 


rtarrl Hp 


uiatinn 










~ -~ 


■ — 



Table 17: Zinc Surrmary May 20 - November 13, 1981 



APPENDIX A: Water Quality Oat a 



The following water quality parameters are available for the 1981 
study {Table Al). 



TABLE Al Water Quality Parameters 
Parameter Listed As 



Detect . PWQp U) 
Limit 



Dissolved Oxygen DISS. OXYGEN 

Water Temperature WATER TEMP. 

pH pH 

Turbidity TURBID 0.42 

Total Suspended Solids SUSP. SOLIDS 0.2 

Total Phosphorus TOTAL PHOSP. 0.009 

Filtered Reactive REACT. PHOSP. 0.001 
Phosphorus 

Total Chlorophyll a CHLORO-A TOTAL 

Acidified Chlorophyll a CHLORO-A CORRECT 



Total PCBs 



Hexachloro benzene 
a Hexachl orocycl ohexane 
$ Hexachl orocycl ohexane 
THexachl orocycl ohexane 

(Lindane) 
Heptachlor 
Heptachlor Epoxide 
Endrin 

a Endosulphan 
Endosulphan 
Endosulphan Sulphate 

Aldrin 
Dieldrin 
pp'-DDE 
op' -DDT 
pp' -ODD 
pp'-DDT 
a Chlordane 
7 Chi ordane 
Oxychlordane 
Mi rex 
Methoxychlor 



Var.( 2 ) 
6.5-7.5 

.02(3) 



PC8 TOTAL 


20 


1 


HCB 


1 




BHC ALPHA 


1 


_•__ 


BHC BETA 


1 


mm — — 


BHC GAMMA 


1 


10 


HEPACHOR 


1 




HEPE 


1 


1(4) 


ENDRIN 


4 


20 


ENDOSULP I 


2 




ENDOSULP II 


4 




ENDOSULP 


4 


3(5) 


SULPHATE 






ALDRIN 


1 




DIELDRIN 


2 


1(6) 


PP-DDE 


1 




OP -DDT 


5 




PP-DDD 


5 




PP-DDT 


5 


3(7) 


CHLRDANE ALPHA 


2 




CHLRDANE GAMW 


2 


60(8) 


OXCHLANE 


2 


_ — ..-. 


MIREX 


5 


1 


DMDT 


5 


40 



Units 



mg/L 
°C 

FTU 
mg/L 
mg/L 
mg/L 

ug/L 
ug/L 

ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 
ng/L 
ng/L 
ng/L 
ng/L 
ng/L 
ng/L 
ng/L 



TABLE Al Continued 



Fecal Conforms FECAL COLIFORM 100( 9 ) 



count 
per 

100ml 



Heterotrophic Bacteri a HETRO count/ 

ml 

Lead LEAD .003 Var.( 2 ) mg/L 

Zinc ZINC .001 .030 mg/L 

Copper COPPER .001 .005 mg/L 

Cadmium CADMIUM .0002 .0002 mg/L 



(1) Provincial Water Quality Objective for Aquatic Life and 
Recreation (Ontario Ministry of the Environment 1978: 
Water Management Goals, Policies, Objectives and 
Implementation Procedures of the Ministry of the 
Environment) 

(2) Variable Objective 

(3) Guideline 

(4) Sum of Heptachlor and Heptachlor Epoxide 

(5) Sum of aEndosulphan, (3 Endosulphan, and Endosulphan 
Sulphate 

(6) Sum of Aldrin and Dieldrin 

(7) Sum of DDT and metabolites 

(8) Sum of aChlordane and YChlordane 

(9) Geometric mean of a series of samples 



Results below the limit of detection have been presented in the 
following data listing as the detection limit followed by "LD". 
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MEMORANDUM 




TO: 
FROM: 

RE: 



Directors 

D.N. Jeffs, Director 
Water Resources Branch 



"A SUMMARY REPORT 
SPOILS DISPOSAL AND 



ON THE EFFECTS OF 
LAKEFILLING ACTIVITIES 





...fTEft QUALITY. 
IN THE TORONTO WATERFRONT MARCH 8 - NOVEMBER 29TT9BP 

Attached is a copy of the "1981 Keating Channel Report" which has 
been prepared for release by the Water Resources Branch. The report 
updates information presented in the "1980 Keating Channel Report" 
published in November 1981 and has been reviewed by Central Region 
staff. 

This publication summarizes the results of the 1981 Toronto 
waterfront sampling program and adds to the existing data base for 
assessing the effects of dredging and lakefilling activities on the 
water quality in the Toronto waterfront. As in previously published 
reports, these data suggest that short-term effects were localized 
and have not led to any adverse effects on Toronto waterfront water 
quality or drinking water supplies. 

Please advise if further copies of the report are required by your 
staff. 
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